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engine at that pole. One intriguing
prediction of this model is that
AglZ may oscillate in the opposite
phase as FrzS. It remains to be
determined where AglZ and FrzS
lie in the regulatory pathway for
cell motility, but the dependency
of AglZ and FrzS localization on
other factors can now be studied.
Clearly, the regulation of gliding
motility is just beginning to be
unraveled. Now with many new S-
motility genes identified [18], and
with further studies being done
with FrzS, we eagerly anticipate
the next push forward in this fast-
moving field.
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The evolution of mate choice is believed to be important in speciation.
A recent experiment involving mating preference evolution in
laboratory yeast populations supports theoretical predictions that this
can occur without complete genetic isolation between populations,
strengthening the case that ecological specialization as well as
physical separation can lead to speciation.Clifford Zeyl
The key stage in the formation of
new species, at least for sexual
organisms, is the genetic isolation
of two or more populations from
each other. Somehow, one
ancestral gene pool must be
subdivided so that new mutations
arising in one descendent
population are not transmissible to
the other. But this would seem to
require a gradual process, one
that would be constantly reversed
if even rare matings between
populations were possible. A
central question has therefore
been, can members of each
population become choosyenough about their mates, and do
so rapidly enough, to allow genetic
isolation to evolve in the absence
of any physical barriers separating
the populations? A new evolution
experiment [1] with yeast, reported
in this issue of Current Biology,
shows that it can, at least when
interbreeding is strongly selected
against in the laboratory.
Few topics in evolutionary
genetics have been worked over
as thoroughly, but remain as
unresolved, as speciation. Four or
five decades ago, the story
seemed fairly simple: new species
formed allopatrically, when
populations were separated by a
physical barrier to gene flow [2].Some debatable combination of
adaptation and random genetic
change (drift) after this separation
then rendered the populations
incompatible if the barrier to
interbreeding was somehow
opened. Depending on your
choice of species concepts, one
or more new species had formed.
How long did the separation have
to be enforced? The answer was
not clear, because it was not clear
what would happen if contact was
re-established partway through
the process of genetic
divergence. If hybrids between the
separated populations have lower
fitness than offspring from within-
population matings, there should
be selection on each population
to avoid the other when choosing
mates, according to a process
known as reinforcement. But it
would not take many mistakes for
this to break down, because
alleles affecting mate choice
would be separated by
recombination from the genetic
incompatibilities that reduce
hybrid fitness [3]. This would leave
no selective advantage to positive
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Mechanism Description Reference
Pleiotropy One gene determines both ecological trait and mate [14]
choice (for example by habitat preference)
Physical linkage Ecological and mate choice genes are linked on the
same chromosome
Stochastic linkage Chance association between mate choice and [6]
ecological trait alleles
Sexual selection Bipolar variation in one gender for a trait and variation [15]
in the other gender in preference for trait
Sexual conflict Traits that increase fitness in one gender reduce it in [16]
the other, such that having few possible mates is
advantageousassortative mating — preferential
mating among similar phenotypes,
or PAM for short. In any case, it is
often difficult or impossible to tell
which came first, complete
speciation or reinforcement.
The logical challenge is even
more daunting in the case of
sympatric speciation, which is
hypothesized to occur without any
physical barrier to interbreeding
between subpopulations. With no
barrier, it was long thought that
any emerging differences among
subpopulations would be quickly
washed out by even a little gene
flow between them — as little as
one migrant per generation, in a
classic model [4]. Importantly,
however, that model assumes that
there is no natural selection —
that any difference between
populations is due to the random
effects of genetic drift.
There is still little reason to
doubt that allopatric speciation
can and does happen. But many
evolutionary biologists are more
interested in making sympatric
speciation work, not only because
they believe it often does work in
nature, but also because it
provides a more satisfying role for
ecology [5]. Speciation is
proposed to occur in the face of
gene flow as subpopulations
specialize for different niches. For
example, disruptive selection may
favor contrasting extremes in
predator traits if those extremes
face less competition for prey [6].
The problem for sympatric
speciation is the ease with which
recombination (interbreeding)
separates alleles determining
ecological traits from alleles
affecting mate choice. This
problem can be solved in severalways (Table 1). To some extent
the dichotomy between allopatric
and sympatric speciation is
artificial, as the same ecological
processes could occur with or
without physical separation [7].
Even from this brief summary it
may be evident that speciation is
a subject rich in theory. But there
have been very few cases in
which it was clear how or why
speciation has occurred. If two
species are currently sympatric,
did they evolve that way, or did
sympatry arise after allopatric
speciation? Interestingly,
sympatric speciation is prominent
in the few instances with known
histories. A new species — one
we could probably have done
without — arose sympatrically
when a subpopulation of the
apple maggot Rhagoletis
pomonella switched from apple to
hawthorn as its host plant in the
Hudson Valley, genetically
isolating it from the parent
population [8].
But nature currently holds too
few examples of speciation with
known histories, so much of the
data required to test and
discriminate among the various
models must come from
laboratory experiments. There is
ample evidence that, when all
hybrids are destroyed, PAM can
evolve in laboratory populations.
As Rice and Hostert [9] point out,
however, this is equivalent to
demonstrating that PAM will
evolve after speciation has
already occurred. A true test of
reinforcement or sympatric
speciation must allow some gene
flow between populations.
So it is still of great interest to
evolutionary biologists to knowwhether strong mate choice can
evolve when hybrids are selected
against but gene flow is still
possible. This is the question
addressed by Leu and Murray [1],
using the budding yeast
Saccharomyces cerevisiae. At first
glance, yeast might seem like
poor subjects for a mate choice
evolution experiment, because
unlike many microbes they cannot
move around to choose their
partners. They do, however,
undergo what yeast geneticists
fondly refer to as courtship, in
which cells of each of the two
haploid mating types respond
reciprocally to gradients of
pheromones produced by the
opposite mating type by growing
towards each other until the cells
fuse [10].
In addition to standard
advantages of laboratory
experiments, such as a controlled
and reproducible environment,
Leu and Murray [1] took
advantage of several particular
advantages of yeast [11]. Yeast
populations can be constructed
with surgical precision, cloned in
order to replicate evolutionary
scenarios, directed to mate or
undergo meiosis as desired,
frozen to preserve the outcomes,
and analyzed afterward to study
the genetic basis of any
evolutionary change. Leu and
Murray [1] started with two yeast
strains that were identical except
for a few genetic tools. One strain
was repeatedly used as a non-
selected reference (R) strain that
outnumbered the selected strain
by 10:1 in each round of mating.
Hybrids were killed by inducing a
gene contributed by the R strain
which prevented chromosome
separation during mitosis. The
survivors, almost entirely made up
of the progeny of matings within
the selected population, were
separated into pools of each
mating type using genetic markers
tightly linked to the mating type
loci, and these underwent another
round of mate selection.
Selection against hybrids was
strong — initially, only 2.3% of the
population that survived selection
carried alleles from the R strain.
Also, gene flow was possible only
in one direction, as a fresh R
population was cultured from
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and selection. Therefore, mate
choice by the R strain is
disregarded, and R preferences
for mates from the experimental
population cannot evolve by the
flow of experimental alleles into
the R population. Compared to
natural populations, then, these
experimental populations are to
some extent set up to evolve
PAM.
Nevertheless, it is interesting to
see that they consistently did so,
in some cases by altering the
speed with which their mating
reactions occurred. The genetic
basis of the evolved mating
preference is also interesting:
mutations were selected in at
least three genes, in one case,
and these interacted
synergistically to produce the
evolved mating preference. In
models of reinforcement and
sympatric speciation, the fewer
linkage groups involved, the
easier it is for PAM and genetic
isolation to evolve (Table 1). The
selection of three apparently
unlinked mutations in only 36
cycles is less surprising than it
may seem, however, because all
three alleles were selected in the
same (experimental) population —
not in a pair of populations with
potentially two-directional gene
flow as in most models.Catharine H. Rankin
The ability to acquire food is
critical for all organisms to
survive. The first task is to locate
food and to distinguish it from all
of the other things in the
environment; the second is to
assess whether this is good food
or whether to keep searching. If
you happen to be a nematode
Nematode Behav
Success, the Sme
Through experience, the nematode
learns to distinguish high quality ba
toxic bacteria. Increased release o
onto identified interneurons determ
feed or leave.With its reliance on inducible
suicide genes and markers linked
to mating type genes, the setting in
which this mate choice evolved [1]
is admittedly somewhat contrived.
Previous studies have indicated
that sequence divergence between
species of Saccharomyces
maintains genetic isolation by
preventing chromosome pairing
and crossing over [12], while
chromosome rearrangements have
been implicated in subsequent
strengthening of the barriers to
hybridization [13]. Leu and Murray
[1] have added the observation
that strong mate choice evolves
rapidly when hybridization is
harshly penalized. Still, in contrast
to the awesome power of yeast
genetics lies the awful weakness of
yeast ecology. What remains now
is to find an experimental system in
which ecologically relevant
selection against hybrids leads to
mate choice and the beginning of
speciation.
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not very nutritious, while others
are actually toxic. Recent work
has shown that C. elegans learns
about its food through experience.
Shtonda and Avery [1] tested
whether C. elegans is a picky
eater: they found that the worm
has a kind of hunting behavior
that changes depending on the
type of food they find. ‘Hunting’ is
defined by two different forms of
locomotion: dwelling, which is
movement with frequent stops
and reversals; and roaming, which
is straight, rapid movement
forward. When worms find
themselves near what they
consider ‘good food’ they dwell,
and rarely roam; when they near
what they consider bad food,
roaming is very common. 
